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(54) METHOD FOR MONITORING PROGRAM CONTROLLER 
(57) Abstract: 

PURPOSE: To unforcedly monitor the operation in 
real time without affecting the normal operation 
of a computer system. 

CONSTITUTION: A monitoring device is provided 
with a program controllable event extraction 
filter 18 for discriminating the arrival of 
prescribed signals like memory address selection 
to the signal bus of the program controller of a 
CD player or the like. At the time of the 
detection of an event, two or three continuous 
passing signals are written through a buffer 20 
to a storage device 14 and processed in an 
internal processor 10 or sent through a . 
bidirectional communication link 16 to a host 
device and appropriate data processing algorithm 
is executed. The monitoring device is used for 
the unforced debugging of the operating system 
of the program controller. 
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ffl^frtM&SI:?'* 5f ^ (CLBs) ^ 

St©? * ji/*«sw» *#^;u#£ffliffi©tK 
t(mtcfocxt&m£$tiz>&> ^<Dm\(o^^x^., m io 

[0 0 6 4 ] £S©«&&:7 ^ frZ&C D - I StSR'^J; 

y7^©^a*^T£/cfc©fc©"C<b£. */c. 

^-feX/B©? ^ Jl/frcctt. ttffl#**BB**Wr*T F u 

[0 0 6 5 ] *»3WftfcH$*T,S<t, Zl©»ft3MBC 

£XX k £4J*X&>7m<D'*U — * 

frbUtt&y Ix-Aft***^ yis*j**:V2 OCC-fe 

& c »ft+t7^ttF I FOB8W«iL-Ct^U- 
h-T& 0 FGPA^t vSx»J|HMPHB». 
©»£©**?*- *©»&*«> t>t,<tt^a-fe**«: 

[0 0 6 6 ] Hb&mMttom&Ltcm'&lt, m^* * v > 
a-rf*y 2 0CC«ii$tl^**7 U-Att, £ Y AX % 
>7*£^A,T-:fc^ Ctl«. ^-/^0#*-y©U!/y 
^~^3>£^*&tf#*^> F, fcU<». CD-I 

[0 0 6 7.] :/n^AMfBJpJ|fi©7 -f^* 1 8tt, 1 

*y*y 2 occ»rs*^«>^r f-txzuwTZ. * 

iff^«, ^P^AfWnJtE©? ;t/£ i sector 

[0 0 6 8 ] C<DJf)^<DW&MZ. m$L&¥S&Ltc 
»ec*£U *^^U-A, 4>0<»Wfttc?|jtt<CD 
- I ?*U--H£5g^XT^7^ t'-r ©#>:/^6&o 
tc^= £/c, C©>*y*p6©RfcHU** 50 



6873 7 

^ ^ >^c D - I J£KX*©j«jSK©iWc Wr4* 
lSr*^ B B(s#». F I FO><? 7 
7© r^Efflj ^JgTn-rS^o-b^^cciorWfflpJIfe© 

&©-c&& 0 

[0 06 9 ] 7*D^7ASfjarDjtg©n ^ ^^^-^ 3 > 
2 (420 0 y— hF PGA) tt. ^ v 
:/nJSB©EP R OMi©v v 5*5 F UX 

[0 0 7 0 ] C©^:~£27- F y CD - I 

y X^-X^CC^? :/Ufc2{I© 1 6 + FEPR 
OM*a«JKHlAr*J0 t C0EPROM0^-X7 

JftStWOU*, COEPROM^gOOS-9^^^- 
;I/*^"C*j0, <-X7 FI/X^lxyx^tCfjA^c 
f£Gt, CD-I^U-f^'J-fey Fit, c©^e^^- 

[007 1 ] 3> a ^-Jr-V3>W, CD - I 

C©-<^ F;H2. n ^ ^J=->r— >a >^lrt©U 

>>x£^6f#6n£ 0 cn«, t^hv7F^xr©3 

^CC, CD- I ©JE^^^^U-^>a>^SiIjA^n^© 
^©EPROM^^ey^6©CD- I :?*u-^©>^> 

? =p> if t mmicnft-? & c t **\mc r ^> . 

[ 0 0 7 2 ] CD - I hf^v hkU<1tZ*J- F 

y vis£<Dm<Dnm&7-Z&m<DTclblC, ^^^^^r 
-->a>^S«, 5R^^J=> 5 ^^^-->a>y >^ 

0BEtei:O , ACK7 a-mfflfE^t&tcibto&WJ: A 
ZsZ-y x-x&m&?2>c £&&*>„ 
[0 0 7 3 ] 3 2 + D;UFEPROMif«iS2 4 
CD- I 'J ? y 7*^n^^O S 

-9^;*->a/j8cci&ttT£>fr) , cti^3^©r^u^ 

^*J<fcO^«fJ ©»®£. JjBD^^lOS-9* 
jx -;U{c#3A^^rtf 5 c i tc J: 0 ffi^ J: 5 L 
Tt>& 0 CD-17'U-ti, ^*P^^A^lJ®]pJtg©r3 

CD-I S^a >ZsXt- 2*(iCmtl2>ft)M<D^ ^ ^. 

^^r— >a >^^rffi^/c^7- F V * t*<fc<DIBK:, ffe© 



(10) 
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17 



18 



U^X^CC^oT-^-XT FUX£SSr*<D<fcl*IttSK: 

[ 0 0 7 4 ] #- F y * ^ffl*5BAUl*#- h 2 6 ». 
^y^y*^ hiCD- I ^U- + i<DIB«C. t(D 10 

[0 07 5] ^X^APfffiO^iC^ii^fcBBft©*^ 
/Ur^T"^ fc'rw CD^tf^/c^CC, 6 8 0 7 

ix^co^^ 5>^ia*.ia2{cs"r . 

[0 07 6]^U-^a>(Dffl», #-h'J?i? 

- i/X AP^tB U 7 T > * S/ 3 >3 - K *ffiffl*r^ 



[ 0 0 7 7 ] H 3 Ct^-f <J: *CC, 5^ A$rJt8PoJfc&<7) 
f^^^l8 (Bl)», ^U-+©7FU^f- 
5f*sJ:Cf3> hn-;KDS^*xffl{c^ti^ni:b«JS3 2 
*5<fc 3 4 £fi£*./c^ » 7 r IsIK 3 0 & 6fc 

««;20 (HI) ©«WB«:R#T*S. JBWIeHBO 
«Ml<Z>ft:«>K:. ^7 7 7lBOSHi*(ctt, LA (^y. 
f F7K^) , LD (^^Ff*-*) Wt/LC 

C©ififi*»LRWN ( :7 y ^ F *J — F/-5 -T h ) T* 

#S3 6tcJ:oT»3E$nyfcSP»fll"C*^. Lfctfo 

TLA3 = Oxl 23456j UTFUXA^l 
2345601/6 0Ql^i-9/ci^^63A'Xf^ 

>?)\,mcmt>tiz>7- yy f y 



F# 1 

— ^m^- f#2 

F# 3 

— f# 4 



[0078] :/a-te*U-tt> @T*£tt*©W£HD;*£ ? 30 

Lft»t;m>&;ft») &£*JBR-T* 
[007 9] X$^7l/-^t (*»3- F# 1 ) 



-LA6^, mft<m\^^*r^%v 
F^^SWSc 

-LD2^t>'LDl^ tfcCcWt^* 

{ST*. 

[0 0 8 0] ^$^7U-A|J (*»3-F-#2) 



(11) 

19 

fux*««t*. 

[0 0 8 1 ] v-»U^X (^m^ 
-F#3) cMfctHra. 

-fe-T/StiSffilS, ZOft&ZM— JiSE3#£o CCDC 10 

<DT\ C(D*^CDt^fctJ5i, CD - I7^'J^^>3>© 

[0 0 8 2 ] CCD>'-^>X<D^ai^j^L, 7 
^'cDtffg^^m ^> C i #r £ h . 

-LAI #**©#iffl<D7 KUX & c 20 
[0 0 8 3 ] 7*CHz*im, U^^3?^I-^fAX 

[0084] ->XirAP¥ajL:7 r >^>3 F£B* 
mr$t% (**a-F#4) ©tftWtt, d:'0^rA7 

©citc^T^ms'Jx f i oec^vr<h*5t)-e&£. 

' [0 08 5 ] c^>--5r>x©tftia«:iso, ^^te 30 
if ©ft £ ciOT^s. 

-LAI #i8H*©«ltt©7 K U * 2> o 

-LA0^7 7 >^^a>3- F©7 FUX£«ffiT 

[0 0 8 6 ] :/a-te^tm, F I 

^'p-fcy+m, |&£L<fcX£ 9 U-A<DJIttCDl,>< 
SKDimZBtfL-TZZtlCtjiZ. mm^~ F# 50 



1 68 7 3 7 

20 

mtc temmzttm? * c ± cc & * . 
[0 08 7 ] c<d#- h y 9 ^m^tampm^mm 
Bf^? h i i *#MurB*wr^Jc, 3? 

£1f A£SE»0fcfc©£*t^$fc<D7 ^ 
Fa>6fc*-^9 y^/ciii^Wlti^o 
^^-^y^'JJCD- Kl/ci^«, ^9 v 
£>tfA£, 0S-93- F (.ex -yXWm? 

& 0 ctitt, -^9 £WKQ.&< a- Fi**iTtri&C££ 

To 

[0 0 8 8 ] If 4 (#3R) 9 0 5 9 0 

^x 9 ZT^^v #<DV-JX$:d 1 U>?X£{ca- F 

^;U9 0 6JC*5^^^7 R*. ^VF7^WH9 

(cAnti^, #;U9 o 7tc*5i*r«, mel/c^ 

x 9 try A£F F-^9 f^CtyMit^&o CCDSffiil/- 
^;U9 0 8"CX^- F ^a-J^ 9 y 
ttCteV&XW- F^rdOU^X^tCgeiAt^o ^W©^ 
^^^jA^tf^^;U9 o 9rt3#>e>ft& 0 lf-f^Jl/9 

j*mm<Dmmjj&zm^r^z> 0 if^^;u9 1 i^j:^ 
[0 08 9] ^^^--^afla^-^^aet-rsoteffl 

[»3] 

Tmoveq t $ 2 E, d 1 J 
A^CCSPt-T-SSffiO* F U £f?Z 0 7Fl/XOxl8A 
1 F CCc>PtT^ifflX 9 tcj: 0 a-;^tBL/c 
fScc, ^^ ju^ti, ?ltt< 6 4^^^;uccii8-r&7 r -^ 

%*^t'r>^^'J2 0 (SI) ^tC-te-^T^o 

•r-^4dcfc^n> Fn-;l//^X(7>#fii^$n, Ltc& 

FU y^^a-feylfl 0 (HI) I*. ccr>J;^CCLr. 
■tf-Y £^9 0 9CC*jW&« 1-^9 ^'7 ^ -JU F7^-feX 



. 21 

[0 0 9 0 ] t^l/-V 3 >^Xf-ACDfr]f8fc:g-3C>/t 
[0 0 9 1 ] aifC^L/t^XfAtt, rCX^y^Jl, 10 

[0 09 2 ] JH±fc|S?B-Ltots*9!©(l^*K«>tf. ffi 



- 1 6 8 7 3 7 

22 

[0 09 3 ] &*>\ ei±«cEBLfe*«BBK:j:4^^ 

fcft©3- K-bW>h £oiTcD y * M TbS 1 1 KIR 

[0094] 
[*1.J 



(13) 



1 
2 
3 



Read 
Read. 
Read 



23 

OxlAlFSA 
OxlAlFSC 
OxlAlFSE 



0x426A 
0x0008 
Ox4E40 



- 1 6 8 7 3 7 

24 



; clr.w . . . 
; . . . 8 (a2) 
; TRAP #0 opcode 



Write 



0x0FEC2 8 



0x0000 



; Clear talcing place 



Write 
Write 
Write 
Write 



0xOFF19A 
0x0FF196 
0x0FFl98 
0x0FF194 



0x0080 
0x0 01A 
OxlF60 
0x2504 



Stack frame header 
High PC 
Low PC 
Status word 



9 Read 

10 Read 

11 ^Read 

12 Read 



0x000080 
0x000082 



OxO0O62C 
OxOG062E 



0x0000 
0x0 6 2C 



0x487fl 
0x0080 



High vector address 
Low vector address 

pea.'l . . . 
. . . (0x80) .w 



13 Read 

14 Write 

15 Write 



16 

17 



18 
19 



Read 
Read 



Read 
Read 



0x000630 

0x0FF190 
0x0FF192 

0x000632 
0x000634 

0xl8777A 
0xl8777C 



0x4£49 



0x0000 
0x7 7 7 A 



0x0018 
0x7 7 7 A 



0x4 8E7 
OxFFFE 



3=p . . . 

pea.l taking place 
. . . 0xl8777A 



mo ven . 1 . . . 
... d0-d7/a0-a€, -<a7) 



20 Write 

21 Write 



22 Write 

23 Write 



OxOFFlSC 
0x0FF18E 



0x0FF18 8 
0x0 FF 18 A 



0x0000 
0x1500 



0x0 01F 
QxFCOl 



Save a6 



Save aS 



24 Write 

25 Write 

26 Write 

27 Write 



0x0FFl84 
0X0FF18 6 



QxOFFlBO 
0x0FF182 



OxOOOF 
GXFA94 



0x0 01F 
OxFCOl 



Save a 4 



Save a3 



28 Write 

29 Write 



0x0FF17C 
0xOFF17E 



OxOOOF 
0xEC20 



Save a2 



30 Write 

31 Write 

32 Write 

33 Write 



0XQFF17 8 
0x0FF17A 



0xOFFl74 
0x0FF176 



OxOOOF 
OxED05 



OxOOlA 
0xlE96 



; Save al 



Save aO 



[0095] 



im2] 
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25 



26 



34 Write 

35 Write 

36 Write 

37 Write 

38 Write 

39 Write 

40 Write 

41 Write 

42 Write 

43 Write 

44 Write 

45 Write 

46 Write 

47 Write 

48 Write 

49 Write 



UxOFF170 
0xOFF172 



GjcOFFIGC 
0x0FF16E 



0x0FFl68 
OxOFF16A 



0XOFF1S4 
OxOFFISS 



OxOFF160 
0x0FFl62 



OxOFFlSC 
OxOFFlSE 



0x0FT158 
OxOFFlSA 



0x0FF154 
Ox OFF 15 6 



0x0000 
0x0000 



0x0000 
OxOOOO 



0x0000 
.0x2000 



OxOOOO 
0x01F4 



0x0000 
0x2C96 



OxOOOO 
0x0001 



OxOOOO 
0x00 01 



OxOOOO 
.0x0003 



Save dl 



Sito d6 



Save d5 



; Sare d4 



Save d3 



Save d2 



Save dl 



Save dO 



50 Read 

51 Read 

52 Read 

53 Read 

54 Read 

55 Read 

56 Read 

57 Read 

58 Read 

59 Read 

60 Read 

61 write 

62 Read 

63 Read 

64 Read 



0xlB777E 
0x187780 

OxOOOOOO 
0x000002 

0x187782 
0x187784 

0x001S4C 
0x00154£ 

0x187786 
0xi87788 

0xl877BA 

0X0FF194 

0X1B778C 

0X0FF196 
Dx0FFl98 



0x2C78 
0x0000 

0x00 00 
0x1500 

0x28GE 
0x004C 

0x0000 
0x2500 

0x4 2 2F 
0x0041 

0X2A6F 

0x0000 

0x0042 

0x0 01A 
OxlF60 



xoovea .1 ... 
... (0) .w, a6 

Read taxing place 



zaovea . 1 . . . 
. , . 76 (a6), a4 

Move taking place 



clr.b ... 
... 65 (aT) 



.1 . . . 
Cleat taking place 
... 66 (a7), a5 
Move taking place 



65 Read 

66 Read 



0x1877 BE 
0xlAlF60 



0x3E15 
0x0084 



movea.w (a5) , a7 

IS Open function code 



[0096] 



40 [f|3] 



(15) #HPF7- 1 68 7 3 7 

27 28 



1 


Read 


0x187572 


0x6600 


; nsova.w dO, (aO) + 


2 


Read 


Oxfrnrs 


OxFFBO 


; Fetch, vector auaber (0x80) 


3 


Writ a 


OxO SB 43 6 


0x0200 


; Stacie fxaad header 


4 


Write 


0x05D432 


0x0018 


r BLLgh PC 


S 


Write 


0x0SD434 


0x7572 


f Low PC 




Write 


0xO5D430 


0x2004 


; Status word 


7 


Reed 


0x000200 


0x0000 


; sigh veer or address 


8 


Read 


0x000202 


0x0 9 EC 


; Low vector address 


3 


Reed 


Ox0009EC 


0x4878 


; ju=p to vector' 3 contents 



SO Read 



0X18777E 



0x2C7 8 



51 Write 

52 Write 

53 Write 

54 Write 



0x0mS2 
0xOFF14Z 
OxOFFlSO 
0X0FF14C 



OxOOF4 
0xQO18 
0x7772 
0x2004 



; StacJc fraxsa header 

; High PC 

; Low PC 

- Status word 



55 Read 
56 



Ox00GOF4 
OxOOOOFfi 



0x000 0 
0x0742 



; Sigh vector arid-reaa 
Low vector add r ess 



57 Read 



OxO0074S 



0x487 8 



; Juacp to vector' a contents 



Uh4 



Read 



0xlB762C 



0X4273 



RXE 



Read 
Read 
Read 
Read 



0x0FD4B8 
0XOFD4BE 
OxOFD4BA 
0x0FD4BC 



OxOQOO 
0x0080 
0x0 OOF 
0x4142 



Status word 
StacJc Crane header 
High PC 
Low PC 



Read 



0x0F4142 



0x2C78 



aa.l 



[0 09 7 ] 



t*43 



(16) 



7-168737 



29 



30 













0 


Read 


0x1387111 


0x4E90 


; jsr (aO) 


1 


Read 


Oxl9L900 


0x2469 


; Read of opcode 


2 


. Write 


0x0FD444 


0x0018 


; Write PC high 


3 


Write 


OxOFD44 6 


0x87FO 


; Write PC lov 


4 


Read 


OX191902 


0x0004 


; Next opcode 



0 


Read 


0xl885BE 


0x6lE2 


; bsr disp=0x£2 


1 


Read 


0xl885A2 


Ox0C4O 


; Read of opcode 


2 


write 


0x0FD45C 


OxOOlfl 


; Write PC high 


3 


Write 


0x0FD45E 


OxBSCO 


; Write PC low 


4 


Read 


0xl8B5A4 


0x0020 


; Next opcode 



1 


Write 


STACK - 2 


HEADER 


LRWN6 




0, 




S 


OxFOOO = 


0 




2 


Write 


STACK -'-6 


HIGH_PC 


LRWN5 




0 












3 


Write 


STACK - 4 




LRKN4 




0 












4 


Write 


STACK - 8 


STATUS 


LRWN3 


— 


0 












S 


Read 


VECTOR 


KIGH_NEW_CODE ,* 


LRKN2 




1/ 


LA2 




LD6 






6 


Read 


VECTOR + 2 


I^W_NEW_CODE ; 


LRKN1 




1 












7 


Raad 


MEW CODE 


OPCODE 


LRWN0 




1, 


LAO 




(XX) 2 « 


8) 





1 


Raad • 


STACK 


STATUS 


ERWK4 




l 


2 


Read 


STACK +- 6 


HEADER 


LRWH3 




1, LD3 & 


3 


Read 


STACK + 2 


HIGH_NE3T_CODE , 


LRK2Z2 




1 




Read 


STACK + 4 


LOW_KE^_CODE 


iRwan 




1 


S 


Read 


HEW CODE 


OPCODE 


• LRKHO 




1, LAC « 



[0 09 8 ] 



31 



(17) 



«H¥7- 1 6 8 7 3 7 
32 



1 Rend CODE 0x4 8E7 

2 Read CODE + 2 OxFFFE 



; LRWN1 = 1, LD1 = 0^4 8E7 
; LRWNO - l r LDO = OxFFFE 



Read 
Read 



DATA 



0X3E15 
FUNCTION 



UWNO 



1, L-Dl 
1 



CYCLE 
00905 


-MODULE- 
kernel 


-ADDR- 
18A1FC 


DATA 
722E 


ACCESS 
Read 


moveq 


I NTERPRETATION- - 
#$2E.dl 


00906 


kernel 


18A1FE 


E249 


Read 


lsr .w 


#l,dl 




00907 


kernel 


18A200 


74FF 


Read 


moveq 


S$FF,d2 




00908 


kernel 


18A202 


3018 


Read 


move.w 


(a0)+.d0 




00909 




92CBC0 


4AFC 


Read 


mova.w 


manifest 


cycle 


00910 


kernel 


18A204 


B142 


Read 


eor.w 


d0,d2 




00911 
00912 
00913 


kernel 
kernel 
kernel 


18A206 
18A208 
18A202 


S1C9 
FFFA 
3018 


Read 
Read 
Read 


dbf 

move.w 


dl, . - . 
. . .SFFFA 
(a0)+,d0 




00914 




92C8C2 


0001 


Read 


move . w 


manifest 


cycle 


00915 


Kernel 


18A204 


B142 


Read 


eor . w 


d0,d2 




00916 
00917 


kernel 
kernel 


18A206 
18A208 


51C9 
FFFA 


Read 
Read 


dbf 


dl 

. . .SFFFA 





[02] KajU-»ii*HJHO*-f 5>y*s%-r»Hr 



(18) 



1 68737 



[an 



[02] 




m..b xx x« sl mi xro Ez m * X X% 

- ~A zsn r 



[03] 



TFtf 



3»HW 



LA 








-32 






1 



■32 



>34 



3I> 



TTT 



ASH 



IT 



.-36 



7 u> h^— 

(72)«I8# #V)l> 7>F'J a- (72)*W* ^a^*> y**-K »^ 



